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(57) ABSTRACT 
Method for Wireless energy transfer is disclosed. According 
to an embodiment, the method includes transferring electrical 
energy from one electronic device to another electronic 
device With the help of electromagnetic Waves. An electronic 
device that requires electrical energy can get energy trans 
ferred from one or more other electronic devices present in its 
vicinity. The electrical energy being transferred can be used to 
charge the battery of the electronic device. 
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WIRELESS ENERGY TRANSFER 

BACKGROUND 

A large number of electronic devices, for example mobile 
phones, laptops, PDAs, cameras, portable players, and simi 
lar devices, have rechargeable battery as their primary source 
of poWer. In such electronic devices, the battery gets dis 
charged over a period of time and needs to be recharged. 
Existing systems recharge the battery by plugging the elec 
tronic device to an external poWer source. For example, a 
device may be recharged by deriving poWer from AC mains 
supply, through a DC adaptor, or through an USB port of a 
computer, etc. HoWever, users of the electronic device may 
not alWays be present in the immediate proximity of AC 
mains, or cannot access AC mains at any instant of time. In 
such a case, recharging the electronic device Would not be 
possible. 

SUMMARY 

This summary is provided to introduce systems and meth 
ods for transferring electrical energy from one electronic 
device to another electronic device, Which is further described 
beloW in the Detailed Description. This summary is not 
intended to identify essential features of the claimed subject 
matter, nor is it intended for use in determining the scope of 
the claimed subject matter. 

In one embodiment, the method includes selecting a ?rst 
electronic device amongst one or more other electronic 
devices by a requesting electronic device. All the electronic 
devices are capable of storing electrical energy required for 
their normal functioning. The requesting electronic device 
When in need of electrical energy can request the ?rst elec 
tronic device to transfer electrical energy to the requesting 
electronic device. Part of electrical energy stored in the ?rst 
electronic device can be converted into electromagnetic sig 
nals Which can be transmitted to the requesting electronic 
device. The requesting electronic device can receive the elec 
tromagnetic signals and convert it into electrical energy. The 
converted electrical energy can be used by the requesting 
electronic device for charging its battery. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description is described With reference to the 
accompanying ?gures. In the ?gures, the left-most digit(s) of 
a reference number identi?es the ?gure in Which the reference 
number ?rst appears. The use of the same reference number in 
different ?gures indicates similar or identical items. 

FIG. 1 illustrates an exemplary system for Wireless energy 
transfer among electronic devices in an implementation. 

FIG. 2 illustrates an exemplary electronic device for Wire 
less energy transfer according to an embodiment. 

FIG. 3 illustrates an exemplary method of transferring 
energy Wirelessly from one electronic device to another elec 
tronic device according to an embodiment. 

DETAILED DESCRIPTION 

Methods and systems for transferring electrical energy 
Wirelessly from one electronic device to another electronic 
device are described. Generally portable electronic devices 
are capable of storing electrical energy in storage devices like 
storage batteries, and the like. The electrical energy stored in 
such storage devices get expended over a period of time. In 
such cases, an electronic device running short of electrical 
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2 
energy can request other electronic devices to transfer elec 
trical energy. To this end, the electronic device upon receiving 
a request for electrical energy can generate electromagnetic 
signals by partly using its oWn stored electrical energy. The 
generated electromagnetic signals can be transmitted to the 
requesting electronic device. The requesting electronic 
device after receiving the electromagnetic signals, can con 
vert the electromagnetic signals to a corresponding electrical 
charge that can be stored in an appropriate storage device. 
The folloWing disclosure describes systems and methods 

for Wireless transfer of electrical energy. While aspects of 
described systems and methods for transferring electrical 
energy can be implemented in any number of different com 
puting systems, environments, and/or con?gurations, 
embodiments for Wireless energy transfer are described in the 
context of the folloWing exemplary system(s) and method(s). 

FIG. 1 illustrates an exemplary system 100 for transferring 
electrical energy Wirelessly. The system 100 includes plural 
ity ofelectronic devices 102-1, 2, . . . , n. For the purposes of 

this description, electronic devices 102-1, 2, . . . , n can be 

interchangeably referred to as electronic devices 102. The 
electronic device 102 can be a mobile phone, laptop, PDA, 
camera, portable audio/video player, and the like. Such elec 
tronic devices 102 can communicate With each other directly, 
for example through IR or BluetoothTM. 

Each of the electronic devices 102 additionally includes a 
poWer module 104. The poWer module 104 is instrumented to 
alloW the transfer of electrical energy Wirelessly. In an imple 
mentation, the poWer module 104 can convert electrical 
energy into electromagnetic signals and vice-versa. The elec 
trical energy stored in an electronic device is usually DC 
poWer, Which can be converted into AC poWer With the help of 
a DC-AC converter. The AC poWer is converted into electro 
magnetic signals using an antenna. The poWer module 104 
includes transceiver(s) that sends and receives electromag 
netic signals from one electronic device to another. The 
received electromagnetic signals are converted into electrical 
energy With the help of an AC-DC converter and a rectenna. 
The poWer module 104 can also determine the electric charge 
or the extent to Which the poWer source, like a battery, can 
support the functioning of the electronic devices 102. 
Depending on the level of the electric charge stored, the 
poWer module 104 can decide Whether the electronic device 
needs energy or not. For example, the poWer module 104 in 
electronic device 102-1 can determine the level of electric 
charge stored in its battery. If the level of electric charge is less 
than a threshold value (Which may be de?ned by a user, 
pre-set or determined based on other factors), the electronic 
device 102-1 (interchangeably referred to as the requesting 
device 102-1) can communicate With one or more electronic 
devices 102 that may be present in the vicinity of the request 
ing device 102-1. 
The request transmitted by the requesting dcvicc 102-1 

may be received by one or more of the other electronic 
devices 102. The electronic devices 102 receiving the poWer 
request can either heed or reject the request. For example, 
electronic devices 102 in the immediate proximity of the 
requesting device 102-1 can accept the poWer request. Simi 
larly far placed electronic devices 102 may reject the request, 
as it may not be possible to effectively transmit poWer over a 
larger distance. 

Responsive to a request from the requesting device 102-1, 
any one of the electronic devices 102, say electronic device 
102-2 can begin With the transmitting of electric charge as 
transmittable signals. For example, poWer module 104-2 can 
convert a portion of electric charge stored in the electronic 
device 102-2 into corresponding electromagnetic signals. In 
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an embodiment, electrical energy stored in electronic device 
102-2 is DC power that can be converted into electromagnetic 
signals that corresponds to AC poWer using a DC-AC con 
verter. The AC poWer is converted into electromagnetic sig 
nals using an antenna. The signals can be transmitted to the 
requesting device 102-1 With the help transceiver(s) included 
in the poWer module 104-2. Transceiver(s) included in the 
poWer module 104-1, Within the requesting device 102-1 
receives the electromagnetic signals and converts it into elec 
trical energy, Which can be used to charge the requesting 
device 102-1. In an embodiment, at electronic device 102-1, 
received electromagnetic signals can be converted into DC 
poWer using a AC-DC converter and a rectenna. 

In one implementation, requesting device 102-1 can detect 
one or more electronic device 102 having compatible param 
eters With the requesting device 102-1. Compatible param 
eters may include numerous factors like distance, the fre 
quency at Which the requesting device 102-1 communicates 
With other electronic devices 102, and so on. For example, the 
frequency may lie in the range of microWave radiations i.e., in 
the range of 0.3 GHZ-30 GHZ, ISM radio band, and the like. 

In one implementation, electronic device 102-2 can trans 
fer the electric charge While deriving poWer from an AC 
source. Hence the electronic device 102-2 can also transmit 
poWer While it itself is in a charging mode. 

In another implementation, the requesting device 102-1 
can request transfer of electrical energy simultaneously from 
tWo or more devices at the same time, or at different times. For 
example, the requesting device 102-1 can request transfer of 
electrical poWer from electronic device 102-2, electronic 
device 102-3, and so on, either at the same time, or one after 
the other. 

FIG. 2 shoWs exemplary components of electronic device 
102. The electronic device 102 includes one or more proces 

sor(s) 202 coupled to a memory 204. Processor(s) 202 
includes, for example, microprocessors, microcomputers, 
microcontrollers, digital signals processors, central process 
ing units, state machines, logic circuitries, and/ or any devices 
that manipulate data based on operational instructions. The 
processors can be con?gured to fetch and execute computer 
program instructions stored in memory 204. Such memory 
204 includes, for example, one or more volatile memory (e.g., 
RAM) and non-volatile memory (e.g., ROM, Flash etc.). 
Memory 204 can also include program modules 206 and 

program data 208. Processor(s) 202 fetches and executes 
computer program instructions from the program modules 
206. For example, program modules 206 can include instruc 
tions to perform Wireless transfer of energy. 

Program module(s) 206 includes the poWer module 104, a 
communication module 210, and other modules 212 for 
implementing Wireless transfer of electrical energy betWeen 
one or more electronic devices 102. Other module(s) 212 may 
include various other modules required for implementing 
additional functionalities in electronic device 102. Examples 
of other modules 212 include, but are not limited to an oper 
ating system, application softWare, etc. Program data 208 
includes communication data 214, poWer data 216 and other 
data 218. 
As speci?ed previously, the poWer module 104 in each of 

electronic devices 102 can determine the amount of electrical 
charge left in their respective storage devices. For example, if 
the electrical charge present Within the requesting device 
102-1 is beloW a threshold value, then requesting device 
102-1 can seek other electronic devices 102 in its proximity to 
derive electric charge from them. In one implementation, the 
communication module 210 can detect one or more electronic 

devices 102 present in the proximity of the requesting device 
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4 
102-1. The proximity can be based on a pre-speci?ed range 
Within Which the requesting device 102-1 can seek and detect 
other electronic devices 102. In an implementation, the prox 
imity can be decided on the basis of the frequency at Which 
electronic devices 102 communicate With each other. For 
example, if BluetoothTM is used for communication betWeen 
tWo or more electronic devices, the proximity is as per Blue 
toothTM range and speci?cations. As illustrated, the commu 
nication module 210 can also be implemented in the elec 
tronic device 102-2. For example, any communication 
initiated by the requesting device 102-1 can be received by a 
corresponding communication module 210 in the electronic 
device 102-2. 

In another implementation, the communication module 
210 in the requesting device 102-1 generates a list of all the 
detected electronic devices. Depending on one or more fac 

tors (e.g., the compatibility parameters), any one of the elec 
tronic devices 102, say electronic device 102-2 can be 
selected from the generated list. The communication module 
210 can also abstract information about the detected elec 
tronic devices 102. The information about the detected elec 
tronic devices 102 can pertain to type of device, device prox 
imity, compatibility parameters, and so on. In such 
implementation, the information can be stored in communi 
cation data 214. After selecting a desired electronic device, 
say electronic device 102-2, the communication module 210 
in the requesting device 102-1 can transmit a request message 
to electronic device 102-2, for transferring electrical energy. 
The electronic device 102-2 or the communication module 
210 in the electronic device 102-2 can receive the request 
message. Upon receiving such a request, the electronic device 
1 02-2 can reject or accept the request. For example, electronic 
device 102-2 may reject the request for transfer of electrical 
energy if its oWn electrical charge is just sul?cient for its oWn 
operation (as determined, for example by poWer module 104 
2). It should be appreciated that the acceptance or rejection 
can be based on any number of factors such as loW battery, 
range limitation, compatibility issues, or a combination of 
them. If the electronic device 102-2 accepts the request, a 
message communicating the acceptance can be transmitted to 
the requesting device 102-1. Similarly, a message communi 
cating a rejection can be communicated to the requesting 
device 102-1, alloWing it to seek other devices that may be 
capable of transmitting poWer. 
On receiving an acceptance from the electronic device 

102-2, the poWer module 104-1 in the requesting device 
102-1 can initiate the process of Wireless energy transfer. The 
poWer module 104-2 in the electronic device 102-2 deter 
mines the amount of electrical energy stored and can also 
evaluate the amount of electrical charge that can be transmit 
ted to the requesting device 102-1. The poWer module 104-2, 
depending upon the amount of electric charge remaining in 
electronic device 102-2, regulates the conversion of some part 
of its stored electrical energy into electromagnetic signals. 
For example, if 80 percent of electric charge is remaining, 
electronic device 102-2 may transfer 40 percent to the 
requesting device 102-1. 

The converted electrical energy, noW in the form of elec 
tromagnetic signals, can be transmitted from the electronic 
device 102-2 to the requesting device 102-1. For example, 
transceiver(s) included in the poWer module 104-2 in elec 
tronic device 102-2, can transmit the electromagnetic signals 
from electronic device 102-2 to the requesting device 102-1. 
In one implementation, the electromagnetic signals can be 
transmitted at a particular transmission frequency to request 
ing device 102-1. 
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The electromagnetic signals transmitted by the electronic 
device 102-2 can be received by the requesting device 102-1 
With the help of transceiver(s) included the in power module 
104-1. The poWer module 104-1 can receive the electromag 
netic signals transmitted by the electronic device 102-2 at a 
particular reception frequency. The poWer module 1 04-1 con 
ver‘ts the electromagnetic signals into a corresponding elec 
trical charge that can be stored in the battery of the requesting 
device 102-1. The manner in Which the electromagnetic sig 
nals can be converted to electrical energy can be accom 
plished by methods or techniques that are knoWn in the art. 
For example, in requesting device 102-1, a signal converter 
can convert received electromagnetic signals into electrical 
energy. In the signal converter, the received electromagnetic 
signals correspond to AC poWer that can be converted into DC 
poWer using anAC-DC converter. In an implementation, both 
DC-AC and AC-DC conversion can be combined together in 
the signal converter included in poWer module 104. The elec 
tric charge once stored can be utiliZed by the requesting 
device 102-1 at its convenience or as per mandates de?ned by 
a user. In an implementation, the poWer module 104 can also 
perform various processing on the electrical charge stored or 
the electromagnetic signals that are to be transmitted. 
Examples of such processing include but are not limited to 
ampli?cation, recti?cation, and so on. 

It Would be appreciated that the present description is in 
relation to a requesting device 102-1 and an electronic device 
102-2. It Would be understood that the same description can 
also be extended for a plurality of electronic devices 102. 
Wireless transfer of electrical poWer can hence be imple 
mented amongst a plurality of devices, each of Which can 
communicate With each other for the transfer of electrical 
energy. 

Methods for Wireless transfer of electrical energy betWeen 
electronic devices can be described in the general context of 
computer executable instructions. Generally, computer 
executable instructions can include routines, programs, 
objects, components, data structures, procedures, modules, 
functions, and the like that perform particular functions or 
implement particular abstract data types. 

FIG. 3, illustrating an exemplary method 300 for Wireless 
energy transfer, is described With reference to the system 100. 
The order in Which the method is described is not intended to 
be construed as a limitation, and any number of the described 
method blocks can be combined in any order to implement the 
method, or an alternate method. 

At block 302, one or more electronic devices present in the 
vicinity of the requesting device can be selected. In an imple 
mentation, the communication module 210 in the requesting 
device 102-1 detects one or more electronic devices 102 
present Within its proximity. The proximity can be de?ned 
though a pre-speci?ed range or it may depend on other factors 
like frequency at Which requesting device 102-1 communi 
cates With other electronic devices 102, and so on. In an 
implementation, the frequency may lie in the range of micro 
Wave radiations ie in the range of 0.3 GHZ-30 GHZ, ISM 
radio band, and the like. The requesting device 102-1 then 
selects at least one electronic device from the list of electronic 
devices 102 Within the proximity of the requesting device 
102-1. The selected electronic device, say electronic device 
102-2, can then communicate an acceptance for transferring 
electrical energy responsive to the requesting device 102-1 
requesting for charging. 

At block 304, the amount of electrical energy stored in the 
electronic device can be determined. In one implementation, 
the amount of electric charge stored in the electronic device 
102-2 can be determined by the poWer module 104-2. 
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6 
Depending on the level of the electric charge stored, the 
poWer module 104-2 can decide the amount of electrical 
energy to be transferred to the requesting device 102-1. 
At block 306, a part of electrical energy stored in the 

electronic device can be converted into electromagnetic sig 
nals. In an implementation, the poWer module 104-2 can 
convert electrical energy stored in the electronic device 102-2 
into corresponding electromagnetic signals With the help of a 
signal converter and an antenna. In another implementation, 
the poWer module 104-2 converts a part of the electric charge 
stored in electronic device 102-2, depending upon the amount 
of electrical energy stored. 
At block 308, the electromagnetic signals can be transmit 

ted from one of the electronic device to the requesting device. 
In one implementation, the converted electromagnetic signals 
from the electronic device 102-2 can be transmitted to the 
requesting device 102-1 by transceiver(s) included in the 
poWer module 104. The transmission of the electromagnetic 
signals can occur at a particular transmission frequency. For 
example, the transmission frequency can be selected from the 
range of microWave frequencies in the electromagnetic spec 
trum. 

At block 310, the electromagnetic signals are received by 
the requesting device 102-1 With the help of transceiver(s) 
included in the poWer module 104-1. In an implementation, 
the electromagnetic signals can be received at a particular 
reception frequency. In another implementation, strength of 
the electromagnetic signals as received by the requesting 
device 102-1 can be enhanced by amplifying and rectifying 
the electromagnetic signals. 

At block 310, the electromagnetic signals received from 
one of the electronic devices can be converted into electrical 
energy. In an implementation, the poWer module 104-1 con 
ver‘ts the electromagnetic signals from electronic device 
102-2 into corresponding electrical energy With the help of a 
signal converter and a rectenna. The electrical energy so 
obtained can be used to charge the battery of the requesting 
device 102-1. It may be appreciated that the requesting device 
102-1 can further be a source of electrical energy for one or 
more other electronic devices 102. 

Although embodiments of Wireless energy transfer have 
been described in language speci?c to structural features 
and/or methods, it is to be understood that the appended 
claims are not necessarily limited to the speci?c features or 
methods described. Rather, the speci?c features and methods 
are disclosed as exemplary implementations of Wireless 
energy transfer. 

I claim: 
1. A method of transferring electrical energy from a trans 

mitting electronic device, the method comprising: 
receiving a request message for electrical energy from a 

requesting electronic device; 
responsive to the request message, converting a part of 

electrical energy stored in the transmitting electronic 
device into electromagnetic signals; and 

transmitting the electromagnetic signals to the requesting 
electronic device. 

2. The method of claim 1, Wherein the converting a part of 
electrical energy comprises determining the amount of elec 
trical energy stored in the transmitting electronic device. 

3. The method of claim 1, Wherein the transmitting the 
electromagnetic signals comprises determining a transmis 
sion frequency. 

4. A method of receiving electrical energy at a requesting 
electronic device, the method comprising: 

sending a request message for electrical energy to one or 
more electronic devices; 
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selecting a transmitting electronic device from the one or 
more electronic devices having compatible parameters 
With the requesting electronic device; 

receiving electromagnetic signals based on a part of the 
electrical energy stored in the transmitting electronic 
device; and 

converting the electromagnetic signals into electrical 
energy at the requesting electronic device. 

5. The method of claim 4, Wherein the receiving electro 
magnetic signals comprises determining a reception fre 
quency. 

6. The method of claim 4, Wherein the converting the 
electromagnetic signals comprises amplifying and rectifying 
the electromagnetic signals. 

7. A system for transferring electrical energy from a trans 
mitting electronic device, the system comprising: 

a communication module con?gured to receive a request 
message for electrical energy from a requesting elec 
tronic device having compatible parameters With the 
transmitting electronic device; and 

a poWer module con?gured to: 
convert a part of electrical energy stored in the transmit 

ting electronic device into electromagnetic signals; 
and 

transmit the electromagnetic signals to the requesting 
electronic device. 

8. The system of claim 7, Wherein the poWer module deter 
mines a transmission frequency. 

9. The system of claim 7, Wherein the poWer module fur 
ther determines an amount of electrical energy stored in the 
transmitting electronic device. 

10. A system for receiving poWer at a requesting electronic 
device, the system comprising: 

a plurality of electronic devices present Within a pre-speci 
?ed range of the requesting electronic device; 

a communication module con?gured to send a request for 
electrical energy to one or more of the plurality of elec 
tronic devices having compatible parameters With the 
requesting electronic device; and 

a poWer module con?gured to: 
receive electromagnetic signals based on a part of the 

electrical energy stored in the one or more of the 
plurality of electronic devices; and 

convert the electromagnetic signals into electrical 
energy at the requesting electronic device. 

11. The system of claim 10, Wherein the plurality of elec 
tronic devices is selected from a group consisting of cell 
phones, laptops, PDAs, cameras, and portable audio/video 
players. 

12. The system of claim 10, Wherein the poWer module 
determines a reception frequency. 

13. The system of claim 10, Wherein the poWer module 
ampli?es and recti?es the received electromagnetic signals. 

14. A transmitting electronic device transferring electrical 
energy, the transmitting electronic device comprising: 

a processor; 

a memory coupled to processor, said memory including 
one or more processor executable instructions; 

a communication module con?gured to receive a request 
message for electrical energy from a requesting elec 
tronic device having compatible parameters With the 
transmitting electronic device; and 
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8 
a poWer module con?gured to: 

convert a part of electrical energy stored in the transmit 
ting electronic device into electromagnetic signals; 
and 

transmit the electromagnetic signals to the requesting 
electronic device. 

15. The transmitting electronic device of claim 14 is 
selected from a group consisting of a cell phone, laptop, PDA, 
camera, and portable audio/video player. 

16. The transmitting electronic device of claim 14, Wherein 
the poWer module determines a transmission frequency. 

17. The transmitting electronic device of claim 14, Wherein 
the poWer module further determines an amount of electrical 
energy stored in the transmitting electronic device. 

18. A requesting electronic device receiving electrical 
energy, the requesting electronic device comprising: 

a processor; 

a memory coupled to processor, said memory including 
one or more processor executable instructions; 

a communication module con?gured to send a request to 
one or more electronic devices having compatible 
parameters With the requesting electronic device to 
transfer electrical energy; and 

a poWer module con?gured to: 
receive electromagnetic signals based on a part of the 

electrical energy stored in a transmitting electronic 
device; and 

convert the electromagnetic signals into electrical 
energy at the requesting electronic device. 

19. The requesting electronic device of claim 18 is selected 
from a group consisting of a cell phone, laptop, PDA, camera, 
and portable audio/video player. 

20. The requesting electronic device of claim 18, Wherein 
the poWer module determines a reception frequency. 

21. The requesting electronic device of claim 18, Wherein 
the poWer module further determines an amount of electrical 
energy stored in the requesting electronic device. 

22. The requesting electronic device of claim 18, Wherein 
the poWer module ampli?es and recti?es the received elec 
tromagnetic signals. 

23. A transmitting electronic device transferring electrical 
energy, the transmitting electronic device comprising: 
means for converting a part of electrical energy stored in 

the transmitting electronic device into electromagnetic 
signals in response to receiving a request message for 
electrical energy from a requesting electronic device; 
and 

means for transmitting the electromagnetic signals to the 
requesting electronic device. 

24. A requesting electronic device receiving electrical 
energy, the requesting electronic device comprising: 
means for sending a request for electrical energy to one or 

more electronic devices; 
means for selecting a transmitting electronic device from 

the one or more electronic devices having compatible 
parameters With the requesting electronic device; 

means for receiving electromagnetic signals based on a 
part of the electrical energy stored in the transmitting 
electronic device; and 

means for converting the electromagnetic signals into elec 
trical energy at the requesting electronic device. 

* * * * * 


